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DETAILED ACTION 
Priority 

This Application is a 371 national stage of PCT/DK2005/000236 filed on April 07, 2005 
which claims priority from US provisional Application 60/562396 filed on April 14, 2004. 
Claims 1-57 are cancelled. Claims 58-77 are present ^or examination. 

Information Disclosure Statement 

The information disclosure statement filed on September 20, 2006 for which a copy of 
the patent publication has been submitted in this application has been considered as shown by the 
Examiners signature. 

Oath/Declaration 

The oath or declaration submitted on September 20, 2006 has been reviewed and is in 
compliance with 37 CFR 1.56. 

Drawings 

The drawings were received on September 20, 2006. These drawings are accepted. 



Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such flail, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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Claims 58-77 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

Factors to be considered in making the determination as to whether one skilled in the art 
would recognize that the applicant was in possession of the claimed invention as a whole at the 
time of filing include: a. Actual reduction to practice; b. Disclosure of drawings or structural 
chemical formulas; 

c. Sufficient relevant identifying characteristics such as 

i. Complete structure, 

ii. Partial structure, 

iii. Physical and/or chemical properties or 

iv. Functional characteristics when coupled with a known or disclosed correlation 
between function and structure; 

d. Method of making the claimed invention; e. Level of skill and knowledge in the art and f. 
Predictability in the art. 

While all of these factors are considered, a sufficient number for a prima facie case are 
discussed as they relate to the issues mentioned above. 

Claims 58-67 are directed to a genus of mutant cells fi-om any prokaryotic source or 
Bacillus species comprising any mutation and having reduced expression level of a genus of 
YusZ and/or YusX and/or YusY polypeptides and homologues and polynucleotide sequences 
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encoding the same with an ability to secrete a higher amount of a polypeptide of interest (claim 
58-67) compared to non-mutated cells. Furthermore the claims are drawn to methods of using 
the above genus of cells (claims 68-77), with an ability to secret higher amounts of at least one 
heterologous polypeptide of interest when compared to a non-mutated cell. 

However the specification only discloses the reduction into practice of specific strains of 
Bacillus subtilis comprising specific mutations such as a deletion of thejw^Z of SEQ ID NO: 1 
and/or a deletion of the yusX of SEQ ID NO: 3 or a specific strain of Bacillus licheniformis 
further comprising a deletion of the yusZ of SEQ ID NO: 24 that secret a higher amount of a 
polypeptide of interest (in this case either an alpha-amylase, a protease). 

Applicants have not reduced to practice any strain of bacteria comprising any mutations 
or other means of reducing the expression of the above polypeptides. Furthermore Applicants 
have not reduced into practice the claimed genus of mutant prokaryotic cells comprising the 
genus of YusZ and/or YusX polypeptide homologues and/or YusY polypeptide homologues with 
up to 30% variation in sequence or mutated polynucleotide sequences encoding the same with an 
ability to secrete a higher amount of a polypeptide of interest compared to non-mutated cells. 

The specification refers only to a B. subtilis wherein the yusz of SEQ ID NO: 1 and/or 
yusx of SEQ ID NO: 3 were deleted by homologous recombination (examples 1 and 3). 
Furthermore examples 2 and 4 show that a higher level of a desired protein (alpha-amylase) was 
secreted as a result of the above deletion. Furthermore example 5 teaches deletion of yusz (SEQ 
ID NO: 4) from a specific strain of B. licheniformis. SaidjM^z deletion results in higher level of a 
protein secretion (a protease) in the said B. licheniformis compared to non-mutated cells. 
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The instant claims encompass any prokaryotic cell comprising any mutation and a 
deletion of any homologue gene with 70% identity to the yusz, yusx gene discussed above (thus 
include open reading frames with up to 30% variation) in any prokaryotic cell or any Bacillus 
species wherein said mutation results in cell capable of secreting higher levels of secretion of at 
least one desired protein. However the specification does not disclose the broad scope of any 
prokaryotic cell comprising any mutation and variant of yusz (SEQ ID NO: 1 encoding SEQ ID 
NO: 2 or variants of SEQ ID NO 24 encoding SEQ ID NO: 25) or variants of yusx (SEQ ID NO: 
3 encoding SEQ ID NO: 4) that result in the desired effect. The specification does not describe 
the structure of any or all mutations in any prokaryotic cell including all yusz, yusx from any 
prokaryotic cell or from any Bacillus or species thereof claimed in claim 61 and/or the assurance 
that deleting a sequence with 70% identity thereto would result in the desired effect. 

For example, on page 1 1 last paragraph the specification states: 

"... a functional homologue of the YusZ or YusX protein is a protein, which when expressed at a 
reduced level in a cell, leads to an increased secretion of a heterologous polypeptide, preferably 
an enzyme such as an alpha-amylase, when compared with an isogenic having a normal 
expression of the YusZ or YusX protein. . ." 

However the above functional limitation does not allow a skilled artisan to predict the 
structure function correlation for the genus of yusz, yusx and/or jm^j homologues with up to 30% 
sequence divergence. The specification does not disclose any common identifving characteristics 
for the above genus. This is because at the time the instant invention was disclosed other than the 
specific sequences oiyusz (SEQ ID NO: 1 encoding 2 or SEQ ID NO: 24 encoding 25), yusx 
(SEQ ID NO: 3 encoding SEQ ID NO: 4) the art does not teach the structure and function of 
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sequences with at least 70% identity wherein deletion of these sequences resuhs in increased 
level secretion of a desired protein from any prokaryotic cell or Bacillus species. 

However at the time of the instant invention the art does not teach the fiinction of the 
protein encoded by these genes, thus one of skill cannot predict how to identify a functional 
homologue. Furthermore the specification does not provide an alignment of homologues of the 
above sequences genes or proteins or domains that are common to all the above genes where 
such domains can be relied upon to identify the function of these genes. 

Furthermore at the time the instant invention was disclosed there was no art recognized 
correlation between any structural homologue with up to 30% variation (to the yusz of SEQ ID 
NO: 1 encoding 2 or SEQ ID NO: 24 encoding 25 and/or the yusx of SEQ ID NO: 3 encoding 
SEQ ID NO: 4) and/or the yusy of SEQ ID NO: 5 encoding the polypeptide of SEQ ID NO: 6), 
and any specific activity. 

Thus one of skill in the art cannot predict the results obtained by deleting or reducing the 
expression of polypeptides showing only 70% sequence identify to the YusZ and/or YusX. 

The level of skill in the art is such that one of skill would not be able to identify without 
further testing which homologues within the broad genus of 70% identify to yusz (SEQ ID NO: 1 
encoding 2 or SEQ ID NO: 24 encoding 25), yusx (SEQ ID NO: 3 encoding SEQ ID NO: 4) 
would result in secretion of higher levels of proteins when deleted in any prokaryotic cell or any 
Bacillus species. 

Based on the lack of knowledge and predictabilify in the art, those skilled in the art 
would not conclude that applicants were in possession of the claimed genus of prokaryotic cells 
or genus of Bacillus species with polypeptides/pol5mucleotides sequences with up to 30% 
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variation to yusz (SEQ ID NO: 1 encoding 2 or SEQ ID NO: 24 encoding 25), yusx (SEQ ID NO: 
3 encoding SEQ ID NO: 4) and/or the yusy of SEQ ID NO: 5 encoding the polypeptide of SEQ 
ID NO: 6) wherein deletion of these sequences results in increased level of secretion of a desired 
protein or the method of using the same. 

Furthermore at the time of the instant invention the art does not teach the physiological 
role of the protein encoded by these genes, thus one of skill cannot predict how to identify a 
functional homologue without undue amount of experimentation. 

Claims 58-67 are rejected under 35 U.S.C. 1 12, first paragraph, because the specification, 
while being enabling for specific strains of Bacillus subtilis comprising a deletion of the yusZ of 
SEQ ID NO: 1 or 24 and/or a deletion of the yusX of SEQ ID NO: 3 or a specific strain of 
Bacillus licheniformis further comprising a deletion of the yusZ of SEQ ID NO: 24 that secret a 
higher amount of a polypeptide of interest (in this case either an alpha-amylase, a protease), it, 
does not reasonably provide enablement for: 

a) any mutant prokaryotic cell having any mutation and a reduced level of expression of 
above polypeptides, 

b) any other means of reducing the expression of the above polypeptides, 

c) any prokaryotic cell comprising the genus of YusZ and/or YusX and/or YusY 
polypeptide homologues with up to 30% variation in sequence or mutated polynucleotide 
sequences encoding the same with an ability to secrete a higher amount of a polypeptide of 
interest compared to non-mutated cells. 
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The specification does not enable any person skilled in ttie art to which it pertains, or 
with which it is most nearly connected, to make and use the invention commensurate in scope 
with these claims. 

Factors to be considered in determining whether undue experimentation is required, are 
summarized In re Wands (858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 1988). The Wands factors 
are: (a) the quantity of experimentation necessary, (b) the amount of direction or guidance 
presented, (c) the presence or absence of working example, (d) the nature of the invention, (e) 
the state of the prior art, (f) the relative skill of those in the art, (g) the predictability or 
unpredictability of the art, and (h) the breadth of the claim. 

The nature and breadth of the claims encompass any prokaryotic microorganism or 
Bacillus species comprising a reduced expression level of any homologues of YusZ and/or YusX 
and/or YusY polypeptides and polynucleotide sequences encoding the same with 70% sequence 
identity to the corresponding wild type sequences wherein said microorganisms show secretion 
of a higher amount of a protein of interest compared to non-mutated cells. 

Furthermore the claims are drawn to methods of using the above genus of 
microorganisms (claims 68-77), to produce a polypeptide of interest. 

The specification provides guidance and examples for only a B. subtilis wherein the yusz 
of SEQ ID NO: 1 and/or yusx of SEQ ID NO: 3 were deleted by homologous recombination 
(examples 1 and 3). Furthermore examples 2 and 4 show that a higher level of a desired protein 
(alpha-amylase) was secreted as a result of the above deletion. Furthermore example 5 teaches 
deletion oiyusz (SEQ ID NO: 4) from a specific sfrain of B. licheniformis. Said jw^z deletion 
results in higher level of a protein secretion (a protease) in the said B. licheniformis compared to 
non-mutated cells. 

The instant claims encompass any modified prokaryotic cell having any type of 
modification or Bacillus species comprising any polypeptide or polynucleotide encoding the 
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same that shows up to 30% variation relative to the yusz, yusx m^Aloxyusy genes identified in B. 
subtilis or B. licheniformis wherein said modification results in cell capable of secreting higher 
levels of at least one desired protein. 

However, the specification does not teach the specific structure of any gene that shows 
70% sequence identity to the yusZ of B. subtilis or B. Hcheniformis (SEQ ID NO: 1 or 24) and/or 
to yusX of SEQ ID NO: 3 and/or to the yusy of SEQ ID NO: 5 or the encoded protein. 
Furthermore the specification does not teach reducing the expression of the encoded protein by 
any other means other than deleting the corresponding gene(s). 

The standard for meeting the enablement requirement is whether one of skill in the art 
can make the invention without undue experimentation. The amount of experimentation to make 
the claimed invention is enormous and undue. 

Such experimentation entails deciphering whether or not a polynucleotide sequence and 
encoded protein comprising up to 30% variation compared to any specific wild type sequence (in 
this case yusz of SEQ ID NO: 1 or 24 and/or the yusx of SEQ ID NO: 3 and/or to the yusy of 
SEQ ID NO: 5) would have the identical physiological role in a cell such that its deletion would 
result in the same biological effect i.e. secretion of a higher amount of a desired protein. 

However, identifying a sequence with up to 30% sequence identity from any prokaryotic 
cell or from any Bacillus species and determining whether the sequence has the same biological 
effect is well outside the realm of routine experimentation. 

This is primarily because the art or the specification do not provide guidance regarding 
the biological role oiyusZ of SEQ ID NO: 1 or 24 and/or the yusX SEQ ID NO: 3 and/or to 
the yusy of SEQ ID NO: 5) (see page 1 background of the instant specification) in order to 
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reliably decipher the physiological role a sequence with 70% identity to the above sequences 
have. Furthermore the specification does not teach that deletion (or reduced expression) of these 
sequences would result in higher secretion of a desired protein. 

It should be noted that the degree of structural homology (in this case 70% identity) does 
not necessarily guarantee the same function (see for example Bork et al. Predicting functions 
from protein sequence-where are the bottlenecks?). Bork et al. state that while predicting 
function based on sequence analysis is a powerful tool, relying solely on sequence data may lead 
to creation and propagation of assignment errors. 

The Examiner finds that one skilled in the art would require additional guidance, such as 
information regarding the specific sequences that have the same biological role as yusZ of SEQ 
ID NO: 1 or 24 and/or the yusX of SEQ ID NO: 3 and/or to the yusy of SEQ ID NO: 5 where 
deletion of these sequence(s) in a microorganism will results in secretion of a higher level of a 
desired protein. Without such a guidance, the experimentation left to those skilled in the art is 
undue. 

Conclusion: No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KAGNEW H. GEBREYESUS whose telephone number is 
(571)272-2937. The examiner can normally be reached on 8:30am-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Manjunath Rao can be reached on 571-272-0939. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information Retrieval (PAIR) system. Status information for published applications may be 
obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
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/Kagnew H Gebreyesus/ 
Examiner, Art Unit 1656 
2/5/2010 



/Manjunath N. Rao / 

Supervisory Patent Examiner, Art Unit 1656 



